cipitated as oxides.
Alloys o f Magnesium.-I have examined only a few alloys of magnesium. Unlike zinc, magnesium will not unite with mercur perature of the air. W ith tin 85 parts, and magnesium 15 parts, I formed a very curious alloy of a beautiful l a v, very easily pulverized, and decomposing water with considerable rapidity at ordinary temperatures. I f the air has access during the formation of this alloy, the mixture takes fire; and if the crucible be then suddenly with drawn from the lamp, the flame disappears, but a vivid phosphorescence ensues, and the unfused mass remains highly luminous for a considerable time. A white powdery mass, containing stannic acid and magnesia, is the result.
[W ith platinum, according to Mr. Sonstadt, magnesium forms a fusible alloy; so that platinum crucibles can be easily perforated by heating mag nesium in them.]
Sodium and potassium unite with magnesium, and form very malleable alloys, which decompose water at the ordinary temperature.
I t is probable that an alloy of copper and magnesium, which I have not yet obtained, would differ from brass, not only in lightness, but by de composing water at the ordinary temperature with more or less rapidity.
Uses.-Magnesium will be found a useful metal whenever tenacity and lightness are required and tarnish is of no consequence. The light fur nished by combustion of the wire has already been utilized in photography at night. In the laboratory it will be found useful to effect decomposi tions which sodium and potassium cannot effect on account of their greater volatility.
Gregorian epoch, T the absolute value of horizontal intensity with millinetre, milligram, and the second of mean time as unities, w the same in inities of the Gaussian constants ; the two values of T for 1805*5 and 828*31 have been deduced from observed w, by T=0*00349216 . w. r and t'd enote the observed time o f oscillation of two magnets which, since 1853*523 were carefully guarded from the influence of other m agnets; ,md therefore, marking by C, a , (3 , C', a, (3 ' unknown c of hyperbolic logarithms, and taking t5 3*523, ea r' had to fulfil the equations 2_ C ,2_ C' r (1 + a e -W ) . T* r (1 + a W^i) . T '
In the following list of observed values, the first is due to H um boldt; the twenty-eight following were obtained by Erman :- The calculated values result from the following most probable expressions for T, and for those values of r and r which agree best with the contem poraneous T. I t ought to be observed, that equal probability has been attributed to the error ± 1 in T, r 2T + ~ in r, ± a i n r ' ; that is to say, equal errors to an intensity determined by each of the three methods,-this supposition being at once the most simple and the most conformable to my experience, by nearly contemporaneous repetitions of each class of observation.
All my determinations of absolute intensity have been obtained either by one of two, or by two magnetometers ; the first of which is a Gaussian ot large size, by Meyerstein, the second my declination-and transit-instrument by Pistor, completed by the usual graduated holders for deflecting magnets, and perfectly adapted to observations in the open air.
Inclination.
The values of inclination here employed are taken for 1806*0, 1832-5, and 1836-87, from the observations of Humboldt, Rudberg, and Encke; for the ten other dates since 1825'0, they have been obtained by my own applications of the methods exposed in my ' Reise um die Erde,' Physikal. Beob., tome ii. pp. 8-42, to two different instruments-viz. till 1850 to a large and highly perfect one by Gambey, and since that time to a smaller dip-circle by Robinson. The methods of observation leave no room for any constant error in the resulting inclination, as long as no di rective magnetic force is exerted upon the needle by the instrument itself. In order to free my results from any influence from this improbable (but not impossible) source, I compared, in 1860, three full determinations by the last-mentioned apparatus, with an equal number which I obtained under identical circumstances with a most perfect copy of Weber's in ductive inclinometer. The result was an agreement of the two kinds of determinations within the limits of accidental error of the first-that is to say, far below one minute in the inclination; I venture, therefore, to say hat the following numbers must give the absolute value of the element in question with no less certainty than the rate of its secular variation: The system of the above calculated values, which best agrees with the observed ones, results from the expression (B) i= 7 0° 17f,42-4 ', 1854£+ 0,'018931 t2; it leaves in each single equation a probable error of + l f,4 2 ; and accordingly in the expression itself the probable errors appear to be in the absolute term + 2'*17; in the coefficient of if Hh O'* 1211; in the coefficient of + 0 '-001591. This expression can be brought under the form (B*) i= 6 6° 26,-09 + ( t2-110-543)2.0'-018931, which would prove that at the place in question the inclination will come, in 1910*543, to a minimum of 66° 26'*09. The aforesaid errors of terms give +2*27 years for the uncertainty of the epoch of this minimum, and + 3 f,9 for the uncertainty of its value; but as the expression (B) results from observations between 1806 and 1863, its consequences ought not to be extended as far as 1910. 3. Declination. Pour results of observations of this element, made by the late astrono mers Kirch in 1731, Bode in 1/84 and 1805, and Tralles in 1819, have been added to my own, which extend from 1825 to 1864. These latter were obtained with the declination-and transit-instrument employed in my voyage, which intermediately was frequently compared and found in per fect agreement with a large Gaussian magnetometer, whenever the indi cations of the latter were duly freed from the torsion of the suspending wires and from the want of parallelism between the normal of the employed spe culum and the magnetic axis of the bar. My observations were all made in the open air, with the exception of the two in 1849 and 1850, which, having been executed in a room, were corrected for the influence of local attractions. As the determination of this latter seemed exposed to a somewhat larger error than the other declinations, in combining the two reduced value; with those obtained in the open air, I have given to the two first onlj a fourth of the weight of the others. A similar allowance for larger pro bable errors should perhaps have been made in employing the four state ments of former observers ; hut, for want of particulars about the operations they are founded upon, it was more safe to neglect the difference between their weight and that of the others, than to fix it by an arbitrary as sumption.
If When I supposed in this way that the parameters . . . ., '( of the function ( j > ( m, x) , or 0 as I will call it for abbreviation, are the s all moments alike situated in different years, I was well aware that this assumption is but approximative, and that all sufficiently extended and direct investigations of 0, as chiefly those of General Sabine, have shown a periodicity of about 9'5 years in the total values of this function. But as the laws of such dependence between T and each of the seven paraneters of < p have not yet been perfectly exposed, I preferred in the pre sent to treat the latter as mere functions of m and
In the following Table of employed mean declinations for the moments t, to each of them is subjoined the value of (j> by whose subtraction it has resulted from the momentary value furnished by observation. This arrangement will allow us to appreciate (and, if wanted, to and At. These equations, which result from the Gaussian constants with the given p and l, are sufficiently approximated when, as with us, Ap and A do not exceed a few minutes. So then were obtained: A fourth of the weight of each of the other observed values being given to each of the two marked *, the whole is best represented by all results being meant to be just for the date 1800 + £ in years of the Gregorian epoch.
N.B. It seems not unworthy of remark, that no evidence of the existence of a third term in the expression for any one of the three phenomena results from the above-mentioned observations; and this, though partly due to the inevitable imperfections of the observations, makes it highly pro bable that a man's lifetime, and even a century is but a very small part of the secular period of terrestrial magnetism. In a paper published in the Journal of the Chemical Society, New Ser. vol. i. p. 425, I pointed out the great interest which attached to the study of the lower terms of hydrocarbons, known by the name of the " alcohol radicals," inasmuch as the question of the chemical constitution of these bodies requires to be more definitely settled.
Having been aided in these researches by a grant from the Council, I beg to lay before the Royal Society the results of an investigation on the action of chlorine upon methyl, which are as unexpected as they are de cisive.
Equal volumes of chlorine and of methyl were exposed in strong wellcorked bottles, holding from two to three litres, to diffused daylight in the open air at a temperature of about 5° C.
The methyl was prepared according to Kolbe's method, by electrolysis of a concentrated solution of acetate of potassium, and carefully purified by washing with a solution of caustic potash and concentrated sulphuric acid. The colour of the chlo rine disappeared rather quickly; colourless oily drops condensed on the the sides of the bottles, and collected after some time on the bottom as a mobile liquid, the greater part of which volatilized again when the bottles were brought into a warm room. Hence it appears that by the action of one volume of chlorine upon one of methyl, substitution-products are formed, consisting chiefly of a volatile liquid, the boiling-point of which ies between 5° and 15° C. In order to collect these products, the bottles were heated till all the liquid had volatilized, and then opened, with the mouth downwards, under a hot concentrated solution of common salt, to which some caustic soda was added in order to quicken the absorption of
